Adult neurogenesis persists throughout life in the mammalian subventricular zone (SVZ)-olfactory bulb (OB) pathway and the hippocampal dentate gyrus (DG). Although the precise mechanism regulating adult neurogenesis remains unclear, accumulating evidence implicates that adult neurogenesis plays important roles in neuropsychiatric disorders and maternal behaviors. Rab18, a Ras-like small GTPase, is recently identified to negatively regulate the secretory pathway. From ENU-mutagenized mouse screening, a null mutant line of Rab18 was identified and postpartum Rab18 null female mice had higher rates of neonaticide and infanticide, suggesting that these mice had defects in maternal behaviors and might suffer from postpartum anxiety/depression (PPD). Since adult neurogenesis is required for maternal behaviors and anti-anxiety, we hypothesize that Rab18 may regulate maternal behaviors through mediating adult neurogenesis. We found that adult neurogenesis in the OB and DG was decreased in both virgin and postpartum Rab18 null mice. Moreover, progenitor cell numbers and cell proliferation in neural stem cell niches of Rab18 null female mice were also decreased. In addition, prolactin was not induced in postpartum Rab18 null mice. Since dopamine is a prolactin inhibitor, we also found that the midbrain dopamine level in Rab18 null female mice was increased. Finally, prolactin could rescue neurogenic defects in postpartum Rab18 null mice. This study suggests that Rab18 regulates adult neurogenesis through dopamine and prolactin. e King's-NUS Joint Studentship Program
Adult neurogenesis persists throughout life in the mammalian subventricular zone (SVZ)-olfactory bulb (OB) pathway and the hippocampal dentate gyrus (DG) . Although the precise mechanism regulating adult neurogenesis remains unclear, accumulating evidence implicates that adult neurogenesis plays important roles in neuropsychiatric disorders and maternal behaviors. Rab18, a Ras-like small GTPase, is recently identified to negatively regulate the secretory pathway. From ENU-mutagenized mouse screening, a null mutant line of Rab18 was identified and postpartum Rab18 null female mice had higher rates of neonaticide and infanticide, suggesting that these mice had defects in maternal behaviors and might suffer from postpartum anxiety/depression (PPD). Since adult neurogenesis is required for maternal behaviors and anti-anxiety, we hypothesize that Rab18 may regulate maternal behaviors through mediating adult neurogenesis. We found that adult neurogenesis in the OB and DG was decreased in both virgin and postpartum Rab18 null mice. Moreover, progenitor cell numbers and cell proliferation in neural stem cell niches of Rab18 null female mice were also decreased. In addition, prolactin was not induced in postpartum Rab18 null mice. Since dopamine is a prolactin inhibitor, we also found that the midbrain dopamine level in Rab18 null female mice was increased. Finally, prolactin could rescue neurogenic defects in postpartum Rab18 null mice. This study suggests that Rab18 regulates adult neurogenesis through dopamine and prolactin. The role that synapses and synaptic activity play in the structural development of neural networks has been open question for over 100 years (Harrison, 1905 and Weiss, 1941) . In the 1970s, James Vaughn and Martin Berry independently described how growing dendrites make contacts with their presynaptic targets very early in development. This prompted them to forward the 'synaptotropic hypothesis' and the 'synaptogenic filopodial theory', respectively. Both proposed that nascent synapses, between pre and postsynaptic partners conferred branch stability, acting like 'bolts' during arbor construction.
Here we describe, for the first time, a novel system in Drosophila that allows us to test the role of synapses in arbor growth. Using detailed in vivo time-lapse imaging we can simultaneously follow the dynamics of branch growth and multiple pre-and postsynaptic machineries in detail. Powerful single-cell genetic mosaic approaches also allow us to test the role of putative genes involved.
We find that synaptic activity is not required for the stabilization of branches and that structures previously described as synapses are in fact transport hubs for synaptic machineries. Importantly, our data reveal dynamic punctual adhesion sites in growing arborizations that are essential for branch stabilization. Unexpectedly, we find these 'neuritic adhesion complexes (NACs)' are composed of neurexin and neuroligin. This key developmental role for these cell adhesion molecules in tree growth occurs much earlier than their requirement in synapse formation and function. doi:10.1016/j.mod.2017.04.345
PS4.39 Developmental Dendrite Pruning in Drosophila Fengwei Yu
Temasek Life Sciences Laboratory, Singapore Selective removal of unnecessary or exuberant neuronal processes without loss of parent neurons, referred to as neurite pruning, is a crucial step of neurite remodeling during animal development. Developmental dendrite pruning shares a number of histological features with pathological neurite degeneration occuring in agedependent neurological disorders and therefore also serves as an important model for understanding molecular and cellular mechanisms of neurodegeneration.
Drosophila dendritic arborization ddaC sensory neuron is an excellent model to study dendrite-specific pruning, as ddaC neurons selectively prune their larval dendrites in response to a late-larval pulse of the molting steroid hormone ecdysone. We have conducted two large-scale genetic screens and screened 15,000 RNAi lines. We have identified a genetic pathway composed of the transcription factor Sox14 and the important cytoskeletal regulator Mical that act downstream of the ecdysone signaling to regulate neurite pruning (Kirilly D., et al., Nat Neurosci. 2009 ). We also identified two epigenetic factor, namely a Brahma (Brm)-containing chromatin remodeler, a histone acetyltransferase CREB-binding protein (CBP) that binds to the sox14 locus in an ecdysone-dependent manner to induce Sox14 expression (Kirilly D. et al., Neuron 2011) . This RNAi screen also revealed a conserved E3 ligase that inactivates the insulin signaling pathway to regulate dendrite pruning (Wong JJL. et al., PLoS Biol. 2013) . Moreover, we also identified Rab5/ESCRT-dependent endocytic pathways which play crucial roles in dendrite pruning of ddaC neurons. Disruption of Rab5 or ESCRT function causes formation of enlarged endosomes and aberrant ubiquitinated protein deposits in mutant ddaC neurons. We identified a highly conserved L1-type cell adhesion molecule (CAM) Neuroglian (Nrg), which is degraded by the endolysosomal pathway prior to dendrite pruning (Zhang H., et al., Dev Cell 2014) .
More recently, we have also conducted a large-scale clonal screen and isolates some new mutants with severe dendrite pruning defects. I will summarize RNAi screen and clonal screen and also discuss ongoing projects in the lab. During development, cortical interneurons generated from the ventral telencephalon migrate tangentially into the dorsal telencephalon. Although Achaete-scute family bHLH transcription factor 1 (Ascl1) plays important roles in the developing telencephalon, whether Ascl1 regulates tangential migration remains unclear. Here, we found that Ascl1 promoted tangential migration along the ventricular zone/ subventricular zone (VZ/SVZ) and intermediate zone (IZ) of the dorsal telencephalon. Distal-less homeobox 2 (Dlx2) acted downstream of Ascl1 in promoting tangential migration along the VZ/SVZ but not IZ. We further identified Eph receptor B2 (Ephb2) as a direct target of Ascl1. Knockdown of EphB2 disrupted the separation of the VZ/SVZ and IZ migratory routes. Ephrin-A5, a ligand of EphB2, was sufficient to repel both Ascl1-expressing cells in vitro and tangentially migrating cortical interneurons in vivo. Together, our results demonstrate that Ascl1 induces expression of Dlx2 and Ephb2 to maintain distinct tangential migratory routes in the dorsal telencephalon. The choroid plexus (CP) formation is a part of brain development that occurs during the whole embryogenesis. The CP is a multifunctional tissue found in the four brain ventricles, responsible for the both producing cerebrospinal fluid, containing numerous neurotrophic factors and eliminating waste for central nervous system homeostasis. Therefore, damage or dysfunction of CP might lead to neural diseases. Importantly, alcohol has been reported as embryonic teratogen that induces tissue damage or cellular metabolism disturbance of embryonic brain, such as fetal alcohol syndrome (FAS), hydrocephalus, and brain atrophy. This study aims to investigate changes of embryonic CP in response to alcohol exposure in vivo. Briefly, 10% and 15% ethanol were administrated on the airspace of windowed eggs after 3-day incubation, and each treatment was repeated every 24 hours. Furthermore, each treatment group of embryo was sampled respectively at embryonic day-8 (E8) and day-12 (E12) to investigate the size and weight of body and brain, and CP morphology was photographed and analyzed using ImageJ program. Results show that the ethanol-treated E12 embryonic brain was significantly decreased weight from 0.298g in control to 0.223g, and percent reducing is 25%. Importantly, CP morphology was dramatically reduced after different dose ethanol exposure on both E8 and E12. Moreover, 2.65mm of CP length and 4.38sq.mm of CP size in E8 control were dramatically reduced with 29% and 35% separately to be 1.9mm and 2.9sq.mm in ethanol-treated groups, and 4.376mm of CP length and 6.40sq.mm of CP size in E12 control also were dramatically reduced with 34% and 50% separately to be 2.9mm and 3.26sq.mm in ethanol-treated groups. In conclusion, ethanol exposure induces CP morphological changes in the developing brain. Herein, this study suggests the CP as a pharmaceutical target for neurodevelopmental diseases. The actin cytoskeleton provides structure and stability to the cell. When changes in cell shape is required, actin takes dynamic forms that travel at specific velocities. Dendrites are specialized parts of neurons which require both stability to maintain the thin, branched dendritic tree and flexibility to explore the environment. It raises the question about the cytoskeletal adaptations in dendrites which could contribute to both stability and flexibility. Super resolution imaging has revealed the presence of actin rings in dendrites contributing to structural stability. Though actin remodeling is known to underlie dendritic spine plasticity, the dynamic population of actin in dendritic shafts remains understudied. In this study, we find that F-actin is not homogeneously distributed in dendrites. Higher intensities of signals are found intermittently along the dendrites, which we named actin clusters. These actin clusters are dynamic, propagating at a specific velocity and they are bidirectional. This dynamic actin population is independent of microtubule. Interestingly, these dynamic actin clusters, when stalled, mark the future dendrite branching sites. In existing terminal dendrites, more actin clusters in retrograde propagation are found during dendrite retraction while more anterograde propagation events are detected in extending dendrites. Expressing actin G15S mutant, which causes imbalance in polymerization and depolymerization, reduces the number of dynamic actin clusters. By employing a small scale screening, we find that Tsr, the Drosophila homologue of an actin remodeling protein called Cofilin, is involved in regulation of these dynamic actin clusters. Knocking down tsr reduces dynamic actin clusters which in turn reduces formation of new branches and extension and retraction of existing branches. In summary, our study sheds light on the function and regulation of novel dynamic actin clusters in dendrites. The fruit fly "Drosophila melanogaster" has powerful genetics exploit against most contrary and diseconomical research such as the neurodegenerative diseases. Drosophila model of Alzheimer's Disease (AD) facilitates to identify the different signaling pathways associated with AD. Drosophila Miro, a mitochondrial outer membrane protein plays a key role in mitochondrial axonal transport and mutation in Miro cause mitochondrial morphological and axonal transport defects and ultimately led to onset of neurodegeneration. Furthermore, AD causing genes, Appl and Tau plays a key role in mitochondrial axonal transport process which is one of the pathologies of AD. The interaction of Miro with AD genes in the process of mitochondrial axonal transport is not well understood yet. Consequently, to find out the role of Miro in Alzheimer's disease and its possible interaction with AD genes in Drosophila the present study was conducted. To examine the genetic interaction, Drosophila Miro was co-expressed with AD genes by using pan-retinal GMR-GAL4.
